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LECTURE I.

GENTLEMEN,&mdash;I know of no subject more difficult of
’clinical illustration than phthisis. This is partly due to a
shifting pathology, which must be followed if we are to
keep pace with the increasing knowledge of the day. It
also arises from the difficulty of illustrating living cases by
post-mortem appearances, and this again is due to the rapid
changes undergone by the morbid product in the lung.
These changes, as you are aware, are partly chemical and
partly vital, and the life of tubercle is short, although the
life of the patient may be long. Still, it is so highly neces-
sary to rational clinical teaching that we should associato
pathological changes of structure with the living pheno-
mena of disease, that before proceeding to the wards I have
endeavoured to arrange the pathology of the day with the
natural classes of phthisis. In this I have been partially
successful. Yet there are many cases in practice of which
we cannot say with certainty to what form of phthisis they
have originally belonged, or what morbid influence has

- given rise to them. If I were to clear up this uncertainty
- by a dogmatic classification, I should deceive you and

myself, but if I can throw the several varieties of this
multiform disease into some natural groups, I shall have

lzelped you to a better understanding of that which you see
in the wards.

Let me therefore briefly review the leading points of the
teaching of the last thirty years about consumption. In

my early days the doctrines of Laennec ruled Western

Europe. The grey granulations, semi-transparent, dis-
seminated, or grouped in the lung, were the essence of the
disease. They were considered as new formation, not old
tissue. From their inherent tendency to degenerate and
decay they became caseous&mdash;what we now call fatty dege-
neration,&mdash;aoftened and ulcerated the lung, and formed a
cavity more or less large in which all the lung tissues were
merged and destroyed. Laennec was opposed by Broussais,
who advocated the inflammatory origin of this as of most
- diseases. Heat of opposition and strong argument are not,
as you are aware, likely to beget changes of opinion, and
the two rival theorists did not modify their views and strike
a balance, whereby we might perhaps have been gainers.
At all events, Laennee’s theory had this merit, that it
harmonised remarkably with clinical experience or the living
’forms of disease.

But in this country there have always been independent
observers, and Addison, Stokes, and others recognised the
fact that in many cases of phthisis inflammatory products
played a chief part, while in many others no tubercle at all
was to be found. A more careful microscopical examination
has done much for us, unsettled some of our views, and,
without doubt, created uncertainties; but it has also clearly
proved that some of our forms of tubercle, and of those, too,
which ulcerate and break up the lung, originated in in-
-flammatory action, and consist of inflammatory products.
Still later Burdon-Sanderson, who I am proud to think was
one of our colleagues, advanced the opinion that tubercle,
or the materies morbi in consumption, is only a hyper-
plasia or overgrowth of the natural structure found in all
lymphatic glands, in the lung surroundmg the vessels and
-air-cells and entering into the interlobular tissue; found
also, as we know, in the omentum, peritoneum, and spleen.
This he calls adenoid, and he holds that it is subject to
degenerative changes, may liquefy, soften, and be expec-
torated, or become caseous without softening, and dry up

or become cretaceous. It will do all, in fact, which the
so-called tubercle is known to undergo. It is capable of
another change also--it is convertible into or causes the
hypergrowth of fibrous orfibroid tissue, which is found natu-
rally in the lung. This fibroid plays an important part in
all old cases of slow phthisis. It extends through the
lung, surrounds and strangles the bronchioles and vessels,
furnishes walls to cavities, and branches through the lung
in all directions to the pleura. It binds together and con-
solidates all tissues and contracts the lung, causing the
chest-walls to fall in. Of this form of disease I shall have
occasion to speak again. Out of these several pathological
conditions arises a somewhat natural classification, of which
we shall avail ourselves. But first we must have a de-
finition of phthisis which will fit all cases. We will call it
a disease which ulcerates the lung and wastes the tissues of
the body. It is not merely a lung disease either in ante-
cedent history or in actual symptoms. Local and consti-
tutional disorder coexist, and if there be such a thing as a
purely local disease, it is surely not phthisis. Therefore it
is not to be studied with the stethoscope only, nor to be
appreciated by symptoms alone. To define the local
disorder more minutely, we will say that it is a deposit or
thickening in the lung, blocking its tissues, with great
proneness to change or liquefaction, fatty degeneration or
caseation. Till you get this there is no phthisis. Add
coexistent irritative fever and waste of body, nutrition inter-
fered with, and till you get this there is no phthisis. The
diagnosis lies in the union of signs and symptoms. Auscul-
tation may tell the amount and degree of lung disease, but
not the vital cause nor the state of the patient. We are
too proud of our stethoscopes ! The most careful study of
symptoms will fail at times to discover phthisis, although
a practised eye will often tell the stage of established
disease without examination.
We will take in order the forms of phthisis of inflammatory

origin, and afterwards the lymphatic, and finally fibroid
phrhisia. But, first, I must say a few words about acute
miliary tuberculosis. You do not often see it in these wards,
for its rapidity and out delay in admitting patients exclude
it. Patients die of this form of disease in a few weeks, I
had almost said days. I need not therefore detain you long
about it, for it is intractable and uninfluenced by treat-
ment, and always fatal. There are two forms. 1. The
acute, with rapid softening of a deposit which is spread
through both lungs. A high temperature and pulse denote
the excessive constitutional suffering. The physical signs
spread over both sides reveal deposits and softening in its
various stages at the same time. With these there are com-
monly gastric symptoms-red tongue, thirst, vomiting,
anorexia-and delirium, which is rare in chronic phthisis,
may occur before death. 2. The other form is a compara-
tively passive exudation, as it were, of miliary tubercle
throughout both lungs which has no time to soften. But
from exhaustion the patient rapidly sinks. The physical
signs denote pretty uniform impaction of the lung-dimi-
nished resonance, feeble respiration, and lessened move-
ments. I have seen this form prove fatal in three weeks,
and the patient has scarcely coughed; but the temperature
was high and the nervous exhaustion great. These cases,
like the former, are uniformly fatal.
To facilitate our study of phthisis, I have drawn out for

you a table (see next page), which will be found to include
all varieties, from the lightest form of alveolar catarrh to the
most advanced and chronic case. In constructing it I have
had in view the modern theories, but it is not the less true
that in one or other of these niches you may find all your
cases in practice. The theory or the name may change, but
facts remain and the often-repeated features of disease.
But first let me say that the eminent and inseparable

feature of phthisis is the localisation of the disease. Stokes
used to say 

" localised bronchitis with dulness is phthisis";
and so is localised pneumonia which does not clear up
within a certain time.
The very first on our list, simple alveolar catarrh, derives

all its importance from its being limited to one part of the
lung. If spread over the whole, or over both lungs, it
becomes a bronchitis. A localised alveolar catarrh has often
the notoriously insidious charactpr of phthisis. Its ap-
proaches may be unannounced. With subfebrile symptoms
your patient will have slight cough, some wasting and im-
pairment of strength. Your physical examination may or
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may not detect dulness, but harsh breath-sounds, and even
crackle, are soon heard. He thinks he has a cold; you are
uncertain whether he has not a consumption, for the case
runs on for weeks, or even months. The physical state
consists in a block of the minute tubes, thence to the
alveoli, which become filled with cellular products. These
disintegrate, become fluid, are expectorated, and he recovers.
In more severe cases, the alveoli are blocked by large
granular cells, which speedily undergo fatty degeneration,
and are expectorated, but the walls of the alveoli are ’,,
damaged and collapse, and the disease stops here. The
chest-walls fall in slightly, there is some flattening and im-
rwred movement, and the breath-sounds are deficient.
There is, indeed, a small portion of lung not breathing at
all. There is no tubercle in this case, and the patient
recovers. But alveolar catarrh may have a second termina-
tion. The cellular products of disease undergo fatty de-
generation, the fluid matters are absorbed, it becomes
cheesy or cretaceous, and may remain so for years. This
is one form of obsolescent tubercle.

PHTHISIS.
Acute tuberculosis.

1. Passive invasion of the whole lung by miliary
tubercle.

2. Progressive deposits; rapid softening.
Simple alveolar catarrh.

I. Cellular products expectorated (recovery).
2. Alveolar products soften; collapse of walls (recovery).
3. Alveolar products remain, become caseous, cre-

taceous (obsolescent tubercle).
Catarrhal pneumonia,)Broncho-pneumonia,Lobular pneumonia. )

Alveolar walls, lung-tissue destroyed (cavity).
Lymphatic phthisis,)Adenoid (Sanderson),
Tubercle (Laennec). )
Overgrowth of lymphatic tissue; lobular pneumonia

deposits ; softening ; vomica.
Fibroid phthisis.
Of various origin. Interstitial fibrous growth; con-

tracted lung (chronic phthisis).
A catarrhal pneumonia is accompanied by a greater ex-

udation of inflammatory products, which produce a more
intense block of the lung. This is a broncho-pneumonia, or
lobular pneumonia, often seen after pertussis and other
acute affections of early life. It is limited to one portion of
a lung. Not only the minutest bronchi, but the alveoli
suffer, and their walls break down and liquefy. All tissues
of the lung are ulcerated through, and what is called a
"cavity" is formed. These changes are accompanied by
the most violent febrile symptoms, temperatures from 101&deg;
in the morning to 104 6&deg; in the evening, followed by ex-
cessive sweatings, and accompanied by rapid wasting of
tissues. All this may cease, as you will afterwards have
occasion to see, and your patient may partially recover, and
a dry cavity result, or a chronic secreting cavity, or a chronic
extending cavity ending in secondary deposits in the lung
and progressive waste. And of these various terminations
I shall show you examples. Now bear in mind that all these
forms of disease-that is, alveolar catarrh (mild or severe)
or catarrhal pneumonia-may exist, in local parts of the
lung and yet there may be no tubercle according to modern
pathology. At the same time these were the very changes
in the lung well described by Laennec !
We come now in our list to consider lymphatic phthisis,

with which I have classed the adenoid of Sanderson and the
tubercle of Laennec. Tubercle properly so called is, accord-
ing to modern teaching, a morbid growth of the lymphatic
class, a hyperplasia of gland.tissue&mdash;not a new formation,
nor an extraneous product, but an overgrowth of that which
was always there. For, according to Burdon. Sanderson,
adenoid tissue is found normally in the follicles of lymphatics,
in the spleen surrounding th Malpighian follicles, in Peyer’s
glands, and in the lung around the bronchial tubes and the
vessels which it accompanies. It is also found under the

pleura, just as it is seen in the omentum and around the
vessels of the perironeum. Cell-formations in tubercle do
not differ from inflammatory exudation, nor from those

normally existing in lymphatic structures. An overgrowth
under irritation is the term now applied to this extension of

adenoid growth. It consists of grey granulations in the
alveolar walls, in the connective tissue, around the vessels
and under the mucous membrane of the bronchi, and is vas-
culdr. Its tendencies, the changes which it undergoes, are
of the last importance to us, for in them we find the history
of advancing or of retrogressive phthisis. Adenoid is capa-
ble of fatty degeneration, breaks up, liquefies, is removed,
just as you see in the chronic or acute suppurations of
lymphatic glands; for if you watch the external glands in,
suppuration, you have under your eye the changes which
lymphatic tissue undergoes in the lung. Again, it is capa-
ble of fibrous transformation. It is convertible into fibrous
tissue, in fact, and so furnishes walls to cavities in the lung,
surrounds and obliterates vessels and bronchi, binds together
and contracts the lung, and, as we see in all cases of chronic
phthisis, preserves life for a time by conversion of the light
vesicular lung, with its immense supply of blood and ever-
moving tissues, into a dense, almost impervious, mass,
scarcely capable of expansion, while it narrows and oblite-
rates the blood and air conduits, and so arrests the circula-
tion that haemorrhages are comparatively rare.

Burdon-Sanderson regards artificial tubercle, which, as.
you know, he produces in certain animals by inoculation, as
an overgrowth, and not a new growth. And I will briefly
state the results of his experiments on the rodentia in order
that you may compare them with what you see in phthisis.
After inoculation the lungs are found disseminated with
minute nodules of lobular catarrhal pneumonia; the alveoli
are choked with epithelial cells, and the alveolar walls are-
thickened by growth of adenoid tissue. These masses.

coalesce, and each one caseates in its centre, becomes
opaque and soft, and disintegrates; in fact, a vomica is
formed. This result of inoculation is very like, indeed,
almost identical with, that which takes place in ordinary
tubercle in man. I am not here going to diverge into the
question of the inoculability of tubercle in man-that is
another question, not yet settled; but it is quite likely that
primary deposits in the lung may propagate themselves by
secondary deposits, the result of a kind of inoculation.
These experiments on animals are of the very highest im-
portance, inasmuch as they are pictures of an obscure
disease producible at pleasure, and a disease, too, which we
have hitherto been content to refer to that ilI-deSned-
power, constitutional disorder. In the present state of our
knowledge, then, it is not to be forgotten that any morbid
or septic matter introduced into the blood will produce
effects on the lung like tubercle, and also that hitherto only
one class of animals-the rodents-appear to be susceptible
of such inoculation.
But you must bear in mind that other opinions besides

those of Burdon-Sanderson prevail. Williams holds that
tubercle is not a mere adenoid growth, but an excessive
multiplication of perishable cells, or leucocytes, such as the
corpuscular lymph of Paget, and the croupous of Rokitansky.
With these theories I have nothing to do now, my object-
being to give you intelligent clinical illustrations of phthisis,.
and to show you into what classes or varieties you may
distribute the cases you meet with in the wards. The patho-
logical theory may change, but the facts abide with us in
indelible characters. These destructive forms of disease
the lymphatic, ordinary tuberculous, or pneumonic, in-

cluding what was formerly called struma-may be fitly con-
sidered together, as they comprise most cases of ordinary
phthisis.

I shall also ask your attention to still another form of
phthisis, which includes several varieties. It has been
called fibrous or fibroid phthisis, as it is characterised by an
excessive interstitial fibrous growth. It has been considered
as in itself a separate idiopathic disease, with such distinc-
tive features as, in the opinion of some most careful ob-

, servers, to entitle it to a different name and identity of its
own. As I believe it to be the sequence and inevitable
result of many forms of disease, and inseparable from
several varieties of consumption, I must describe it to you

as I have seen it, and can show it to you, as of various
origin. Thus a catarrhal pneumonia attacks the fibrous
! stroma of the lung, or that interlobular tissue which gives
sheaths to the vessels and bronchi, and which underlies
the pleura. Inflammation increases its growth&mdash;growth under

irritation ; and thus the vessels and bronchi become stran-
gled, the alveoli collapse and are surrounded, and, when

’ cavities form, their walls are provided with a fibrous cover-
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ing. Trabecul&aelig; are left traversing the whole lung, which
becomes contracted, and the side falls in and organs are
displaced. In like manner all the forms of the lymphatic
phthisis are attended in their more chronic stages by over-
development of fibrous tissue, producing contraction of por-
tions of lung, and hardening and blocking its tissues. In-
deed, I know of no form of phthisis, excepting the acute
varieties (where there is an invasion of tubercle throughout
the pulmonary structures), in which the hyper-development
of fibrous tissue does not occur. In the acute tuberculosis
there is neither time nor (as it were) space for such over-
growth. The disease is too short, and it never reaches the
period of fibrous transformation. But in the chronic forms,
that which is called tubercle, or adenoid, by its very chro-
nicity affords time and opportunity for such changes. For
take the most advanced disease met with in the post-mortem
room-examine that lung riddled from end to end by irre-
gular cavities till no vesicular tissue remains in it, and what
is it? Why, fibrous tissue and pigment; thickened, de-
generated pleura; anfractuous cavities with more or less
tough walls, obliterated vessels, and air-tubes crossed by
bands of thickened tissue: all that remains, in fact, is con-
verted fibrous stroma, without which, strong in its resist.
ance to degenerative and ulcerative processes, there would
’be no lung left at all. Recoenising fibrous change as the
character of P-11 chronic inflammatory and tuberculous dis-
ease, I cannot therefore teach you from this place that there
is an idiopathic fibrosis of the lung which, from its very
beginning, possesses separate and recognisable characters
There are, indeed, cases, which I shall hereafter show you
in which the fibrous becomes the preponderating element
but these have no features which totally separate them fron
ordinary chronic disease, and will be best treated as varie
ties with a common origin, and not as a separate class.
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THE INFLUENCE OF GELSEMINUM ON RESPIRATION.

IN the experimental investigation of a drug it is often
advantageous, and sometimes even absolutely necessary, to
depart from a strictly logical order of procedure. In our
last paper we described the effects of gelseminum on the
frog’s heart, and it was our original intention to have

spoken in the present communication of its influence on the
circulatory system of mammalia. Gelseminum, however,
exerts so powerful an influence on the functions of respira-
tion, and is so pre-eminently a respiratory poison, that a
- description of its action on the heart of warm-blooded
animals would be almost unintelligible without a previous
consideration of its influence on respiration.
We have less hesitation in departing from the orthodox

order, as by so doing we are afforded an early opportunity
of insisting upon a point of some practical importance.
From our experiments upon reflex action it might have been
supposed that the drug was indicated and would be ad-
vantageously administered in diseases such as tetanus,
which are characterised by a condition of morbid excita-
bility of the cord. We should hesitate to adopt such a
mode of treatment, believing as we do that a dose sufficiently
large to exert a beneficial effect upon the cord could not be
administered without implicating the respiratory apparatus
to such an extent as to endanger the patient’s life. In
illnstration of the correctness of this view we may refer to
a case of traumatic tetanus treated by gelseminum at the
charity Hospital in New York.* The case is very im-

perfectly reported, but it would appear that the liquid
extract of gelseminum was given every three or four hours

* New York Medical Journal, 1875, p. 512.

in doses of from twenty to thirty minims. After the first
dose the muscles became relaxed, and on the following
morning respiration was affected to such an extent that
the patient became cyanotic, and shortly afterwards died.
Death may certainly have resulted from a tetanic condition
of the muscles of respiration, but the impression conveyed
by the report is that the result was due rather to the
treatment than to the disease.
The powerful influence exerted by gelseminum on re-

spiration has not failed to attract the attention of previous
observers. In nearly all the recorded cases of poisoning by
preparations of this drug, the affection of respiration has
been a prominent feature. Thua, in a man aged twenty-
four, whose case is reported by Dr. Boutelle,* and of which
we hope to speak in detail on a future occasion, two one-
drachm doses of the liquid extract reduced the respiration
in three hours to three or four in a minute. In the lower
animals the affection of respiration has been observed by
Dr. Bartholow,t by Dr. Ott,+ and by Dr. Berger,&sect; of whose
statements our experiments are in the main confirmatory.
We now proceed to speak of the effects of gelseminum on

the respiration of frogs. Our observations on this point
have been numerous, we having utilised for this purpose
many of the animals with which we investigated the action
of the drug on the nervous system. Our mode of procedure
was extremely simple. We usually injected the drug hypo-
dermically, and then placed the animal under a bell-jar and
watched it, counting its respirations at frequent intervals.
Our results were strikingly uniform. In every case there was
a marked slowing of respiration. The rapidity with which
this occurred will be best illustrated by an example:-Six
observations were made on a large English frog, with the
view of ascertaining its normal rate of breathing. It was
then injected with ten minims of the liquid extract of gel-
seminum. In two minutes the breathing had become dis-
tinctly slower, in three minutes and a half its rate had been
reduced by one-third, and in six minutes by one-half. At
the expiration of a quarter of an hour it was only one-third
of its original frequency, and in twenty minutes it was so
shallow and irregular that it could be no longer counted
with accuracy. Sometimes respiration would be entirely
suspended for half a minute or longer, and then the animal
would move, and several sharp, quick breaths would be
taken in rapid succession. Respiration was distinctly
affected before there was any appreciable impairment of
voluntary power. In all our frogs the respiratory function
was abolished long before rpflpx and voluntary motion had
become extinct. In several instances we found that the
animals would withdraw their legs when their toes were
pinched, for days after the most careful observation had
failed to detect the existence of any respiratory movement.
The heart was frequently seen beating through the chest-
wall long after the complete abolition of respiration. It
must be borne in mind that in frogs cutaneous respiration
plays a far more important part in the oxygenation of the
blood than in mammalia, and that these animals are but
little inconvenienced even by the entire removal of their
lungs.

In some cases we were enabled to obtain a tracing of the
respiratory movements of the frog. so as to illustrate
graphically the effect of the drug. The animal was placed
upon its back, and was prevented from struggling by having
pinned tightly round it a piece of wetted lint. It soon ap-
preciated the fact that it was unable to escape, and refrained
from making ineffectmal efforts, remaining very much in the
position of a person tucked tightly up in bed. One end of
a delicate glass lever was then lightly placed upon the
alternately rising and falling submaxillary region, the other
end being made to record its movements upon a drum
covered with smoke paper, and revolving slowly by means
of a simple arrangement of clockwork.
Our experiments relative to the effects of gelseminum on

warm-blooded animals were twenty in number, the series
including cat-!, rabbits, guinea-pigs, and a dog. We will,
in the first place, describe the cn’fots of a full dose of the
liquid extract on a cat. The animal was a full-grown, black
tom, weighing 2500 grammes (about 5&frac12; lb ) The observa-
tion was made on a cold winter’s morning, the temperature

* The Boston Medical and Surgical Journal, Oct. 1st, 874.
t The Practitioner, Oct.. 1870.
The Pniladelphia lienical Times, July 31st, 1875.

&sect; Centralblatt, No. 43, Oct. 2nd, 1875.


